Different methods like HPLC, GC and GC-MS have been reported but despite the precision and accuracy of these methods, analyses are restricted to laboratory facilities, are time-consuming and expensive due to its analytical cost, limiting the operation of these instruments to highly qualified laboratory persons while spectrophotometry is considered the most convenient analytical technique because of its inherent simplicity, low cost, and wide availability in most of the laboratories.
Procedure

Preparation of calibration curve
To a series of 25 mL volumetric flasks, 1.0 mL of 6.7×10 -4 stop the catalytic reaction. After that, a portion of the solution was transferred into a quartz cell and the absorbance was measured against double distilled water at 592 nm.
The blank reaction was performed according to the same procedure without addition of organophosphorus pesticides and the change in absorbance was measured. The standard curve was constructed between the difference between blank and sample absorbance verses time. The absorbance of catalyzed and non-catalyzed reaction was measured simultaneously.
Determination of organophosphorus pesticide in pesticide free samples
To check the recoveries of organophosphorus pesticides vegetable samples free from organophosphorus pesticide were taken and treated with a known amount of the organophosphorus pesticide and kept for ~24 h. The samples were then washed with ethanol [20] different proportions of ethanol were tested for extraction best result was obtained with 85 % ethanol. Then washings were collected and evaporated and residue is dissolved in 0.1% acetic acid. Aliquots of these washings were used for the determination of organophosphorus pesticide by the proposed method. The proposed 97 method was successfully applied for the determination of organophosphorus pesticide in vegetable samples. The recovery range is summarized in table 3.
RESULTS AND DISCUSSION
LCV (Leuco crystal violet) is a compound which can be oxidized with potassium iodate at very slow reaction rate. It has been reported that organophosphates have an induction effect on iodine azide reaction [22] , similarly in the proposed method organophosphorus pesticides act as a catalyst in the reaction between LCV and potassium iodate in the presence of hydrochloric acid medium. An organophosphorus pesticide increases the rate of this reaction at ultra trace level, therefore by measuring the increase in absorbance of CV (Crystal violet) which is the oxidized product of LCV for a fixed time of 15 min of the reaction the organophosphate content in the sample can be measured. It was observed that such type of catalytic activity was mainly exhibited by thiophosphoryl compounds and depends on the nature of the P=S bond so the organophosphorus pesticide like monocrotophos which does not have P=S bond does not show the catalytic activity. The probable mechanism of the catalytic reaction is given in reaction scheme 1.
Spectral characteristics and method validation
The absorption spectra of final colored product showed a maximum absorbance at 592 nm ( during the same day (intra-day precision) and seven consecutive days (inter-day precision). The RSD (%) values range of intra-day and inter-day studies showed that the precision was good for the method (Table 1) .
Effect of acid concentration
The effect of various acids of same concentration such as sulphuric acid, acetic acid, nitric acid has been studied. The results show that hydrochloric acid gives greater sensitivity. The effect of hydrochloric acid concentration on obtaining maximum sensitivity was investigated with 4.7×10 -3 mol L −1 potassium iodate, and 6.7×10 -4 mol L −1 LCV for catalyzed and uncatalyzed reaction at 35 0 C (Fig. 3 ) .
Effect of potassium iodate concentration
The effect of potassium iodate concentration in the reaction rate was studied with 2 (Fig. 4) .
Effect of Leuco crystal violet concentration
The influence of LCV concentration on the reaction rate was studied in the range of 
Effect of temperature and time
The effect of temperature on the catalytic reaction was studied in the range of 10 0 C to 70 0 C with the optimum of the reagent concentrations. The results showed that as the temperature increases up to 35 0 C the sensitivity increases, whereas higher temperature values decreases the sensitivity (∆A s -∆A b ). Therefore, 35 0 C was selected for further study and 15 min time was suitable for the study of catalytic reaction (Fig.   6 ).
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Interference studies
The effect of foreign ions and pesticides expected to exist in field samples of organophosphorus pesticide were studied by adding known amount of different foreign ions to the test solution containing 0.1 µg mL -1 organophosphorus pesticide.
The method was found to be free from most of the interferents. The tolerance limits shown in table 2 are the concentration of interfering species that may cause ≤ (±) 2% variation in the absorbance value.
APPLICATIONS Determination of organophosphorus pesticides in real vegetable samples
Vegetable samples were collected from agricultural field where organophosphorus pesticide (malathion) was sprayed (1 to 5 pints per acre). The samples were weighed, macerated with ethanol and then filtered through a thin cotton cloth. The filtrate was centrifuged at 1850 g for 10 min. An aliquot of supernatant was taken and evaporated then residue is dissolved in 0.1% acetic acid and analyzed as described above. The filtrate which was greenish yellow due to the presence of organic matter from plant was passed through a silica gel column (10 × 1 cm) to remove chlorophyll and other interfering materials. The column was washed with 10 mL of 0.1% acetic acid.
Washings were collected and analyzed as recommended above by the proposed as well as the conventional ascorbic acid method [21] and the results are shown in table 4.
Ascorbic acid method involves the reaction of orthophosphate with molybdate in acid solution, which forms a yellow-colored phosphomolybdate. The phosphomolybdate complex is then reduced by ascorbic acid, causing a characteristic molybdenum blue species which is measured at 700 nm.
CONCLUSION
The proposed method is more sensitive, simple and selective as compared with other spectrophotometric methods for determination of organophosphorus pesticides. The 100 reported spectrophotometric methods are indirect, lengthy, time consuming, suffer from interference, poor sensitivity, instability of color, blank absorption or involve extraction. The rapid color development, stability and easy availability of the reagent and freedom from a large group of interfering species are some advantages of the method. As the presented method is based on catalytic effect on rate of reaction it can be further applied for simultaneous determination of these pesticides by applying initial rate and partial least square analysis method.
101
Reaction scheme 1 
